In a review, which is believed to be complete, of the reported cases of septic thrombosis of the sigmoid sinus, I have failed to notice one in which penetrating wound during mastoidectomy is mentioned as an etiologic factor. Examining ten textbooks on otology, I found the danger of septic thrombosis following injury of the sinus mentioned in one only, and in that the danger is considered slight.
During my resident hospital service I am certain that I have seen ten or twelve accidental penetrations of the sinus, and having the cases under my observation subsequently, know that none of them developed a septic thrombosis. In no instance were special precautions taken to guard against sepsis at the site of the rupture. The hemorrhage was controlled by a plug of iodoform gauze and the entire cavity packed tightly-generally with iodoform gauze, in a few cases with plain gauze.
Cases closely allied to the subject have been reported. Bondy-cites a case of Marum, in which puncture of the sinus with a diagnostic needle resulted nine days later in operation for septic thrombosis. Green" reports a case in which the patient having died of other complications, autopsy demonstrated a sterile clot at the site of a diagnostic needle puncture. John R. Page" reports "a case of profuse hemorrhage from the middle ear immediately after myringotomy in an infant eleven months of age, followed by signs of jugular thrombosis with recovery after resection."
My personal experience with accidental injury of the sigmoid sinus has been gained entirely within the past year. Con-SIGMOID SINUS INJURIES IN SIMPLE MASTOIDECTOMY. 311 cise histories of the cases, with temperature charts and conclusions, are appended.
Case I.-E. K., age fourteen years, whose occupation is student in public school. His present illness occurred durmg the past month while recovering from a severe attack of coryza. He complained of fullness and pain in the left ear, which was relieved by application of hot salt in a bag. Within two weeks discharge appeared and pain at times became severe. The chief complaint is discharge from left ear, with swelling and tenderness over the corresponding mastoid process. On examination the left ear shows profuse purulent discharge and a thickened canal; the drum cannot be inspected. There is edema in front, behind and below the auricle. Acute mastoid tenderness is demonstrated. The right ear proves negative. He appears sickly and rather under weight; has hypertrophied tonsils and a moderately large adenoid, with a mucopurulent discharge from the nose and nasopharynx. His heart, lungs and abdomen are negative. The laboratory report of ·the urine analysis is negative. The temperature registers 100.5°F~, pulse 110, respiration 22.
A simple mastoidectomy was performed January 6, 1913. The usual postauricular curved incision was made, with a supplementary straight incision backward. The exposed cortex was moderately thick, discolored and soft over the antrum. An opening was made in cortex at the softened area with a curette and extended with a rongeur. The mastoid cavity was found to be a lake of pus. When the pus was removed, more was seen discharging from a necrotic aperture in the bone over the knee of the sinus. The inner plate was removed with curette and rongeur, exposing an extensive epidural and perisinus abscess. In extending the exposure to healthy dura and sinus, the sinus was nicked with a rongeur at the junction of the emissary. At this point the sinus appeared healthy. Unhealthy vessel extended from just behind the knee down to the turn under the posterior wall of the' external auditory canal; it was bathed in pus, the wall was discolored and apparently thickened.
Hemorrhage from the ruptured vessel was controlled by a plug of iodoform gauze. The wound was packed with iodoform gauze after flushing with hot normal saline solution. The skin incisions were not closed.
On January 7th the laboratory reported the following result of a blood examination: Leucocytes, 16,000; lymphocytes. twenty-five per cent; polynuclear neutrophiles, seventy-five per cent. A culture of the pus was also reported, showing an Ut1-contaminated growth of staphylococcus.
The third day after operation the temperature registered 102°F.; and from this date (January l Oth) to the 17th the temperature chart shows increasingly steep peaks characteristic of septic thrombosis. There were no chills recorded.
Jugular resection and exploration 0 f the sinus was undertaken on January 17th. An incision was made in the neck along the anterior border of the sternocleidomastoid muscle. With blunt scissors dissection the jugular vein was quickly exposed; it was found to be collapsed almost clown to the j unction of the facial vein. After 'resection the neck wound was partially closed below and packed with iodoform gauze. The sinus exposed in the mastoid wound was now compressed at the extreme upper and lower limits with plugs of iodoform gauze. On incising the vessel wall between the two compression points, a hemorrhagic clot was demonstrated. This was turned out and the entire vessel wall then cut away flush with the dura. When pressure was relieved at either plug at the extremes of the sinus exposure, free hemorrhage resulted. Finally, the mastoid cavity was flushed with hot normal saline: solution and packed with iodoform gauze.
The appended temperature chart shows the subsequent history of this case was a tedious combat with pyemia. terminating in death May 29th. Abscesses were opened as they appeared; they were situated in both sides of the neck, the shoulders and the back. The left knee became swollen and red, but did not progress to abscess formation.
The medical treatment of this case is of interest. Hiss leucocyte extract was given for ten days in January (twenty cubic centimeters subcutaneously twice daily). This treatment was repeated 'in May for a period of ten days. In February an autogenous vaccine (staphylococcus pyogenes aureus) was employed. Despite these measures, with a free use of stimulating and supporting treatment, aided by a good appetite and excellent digestion, the patient was unable to resist the pyemic invasion.
Case 2.-A. C.. female. age thirty-two years: occupation. housew ife. The present illness began eight days ago, while recovering from a sore throat. The onset was marked by sudden severe pain in her left ear. A hot water bottle was applied. and within a few hours discharge appeared; the pain then subsided. If er ch ief complaint on admission to the hospital was of sharp shooting pains in left side of the head, radiating from the ear. In addition, she complained of cough, malaise, anorexia and constipation. Examination of the left ear showed a moderate discharge of thick pus, also mastoid edema and tenderness. The right ear was found normal on examination. When inspecting the throat the tonsils were seen to be diseased and the mucous membrane generally congested. Auscultation of the chest reevaled the presence of moist rales at the apices of both lungs; the heart proved normal. Examination of the abdomen showed nothing abnormal. The laboratory returned a negatin' report on the urine; also a negative report on the sputum. A microscopic examination of the pus from ear showed diploand streptococci,
The patient did not think there had been any loss of weight during the past year; however, she was frail appearing and suggestive of tuberculosis. She had cough for some months, and frequent attacks of sore throat. Her temperature on admission to the hospital was 98.8°F., pulse 94, and respiration 20.
On February 19, 1913. a simple masoidectomy was performed, The usual incision was made over the mastoid, following the curve of the auricle, and the periosteum elevated and retracted; this exposed thin discolored cortex which was soft at the tip. A supplementary straight incision backward was now made, in order to gain more working space. The mastoid was opened at the tip by means of a rongeur. Free pus was present in the tip cells and the antrum. The sinus ran almost directly under the cortex, and in close relation with the posterior wall of the external auditory canal. While probing over the lower part of the sinus with a small Spratt curette, endeavoring to determine if the inner plate was intact, the sinus wall was accidentally penetrated. On account of the dose relation of the sinus to the posterior wall of the external auditory canal, considerable difficulty was experienced in removing the cells between them-especially after the injury to the vessel. The inner plate covering the entire sinus in the mastoid excavation was removed. In appearance the sinus was normal. The wound was flushed with hot normal saline solution and packed with iodoform gauze. The skin incisions were not sutured.
This patient after recovery from the anesthesia (chloroform) showed facial paralysis. No twitching of the face having' been noted during the operation, it seemed probable that the nerve had not been severed. Complete recovery from the paralysis took place' in about four months, under treatment with massage and the galvanic current.
The temperature following operation showed the characteristics of sepsis in the sinus. The peaks of the chart Were higher each succeeding day until the 25th of February, when the peak recorded was 104.5°F.
From a blood examination February 26th, the laboratory reported leucocytes, 15,000; polynuclear neutrophiles, seventyfive per cent; lymphocytes, twenty-five per cent.
The wounding of the sinus at operation, the subsequent temperature with chilly sensations, and the leucocytosis led us to decide upon resection of the jugular vein and exploration of the sinus.
The operation was performed February 26th. The usual incision along the anterior border of the sternocleidomastoid muscle was made, and the jugular vein exposed by blunt scissors dissection. The vessel was apparently normal in appearance. In clamping the lower end of the vein the assistant accidentally included the vagus. Although this was immediately released, the patient afterward had a paralysis of the left vocal cord. The normal voice was recovered in about three months. The sinus was compressed above, well back of the knee and below, close to the bulb; then opened between the two compression points. A small clot was found, and free hemorrhage occurred on releasing the pressure plugs at either end of the vessel. The wall of the sinus was cut away flush with the dura. Both neck and mastoid wounds were left wide open and packed with iodoform gauze.
The subsequent temperature, as indicated on the chart, showed three high peaks in a lysis extending over eight days; thereafter recovery was uneventful.
Case 3.-B. C., male, age sixty-four years; occupation, a sail maker. His present illness began ten days ago, when, after unusual exposure, he complained of fullness in the' left ear with occasional slight darting pain. A profuse discharge appeared on the fourth day, and on the fifth day his friends noticed that he did not hear well; however, he made no complaint himself of deafness or of any unusual sensation in the right ear. On the tenth day of his illness he was admitted to the hospital, (March 12, 1913). His chief complaint at this time was bilateral deafness and discharge from the left ear. An examination of the left, ear showed a profuse discharge, nonodorous, coming through a small central perforation.
There was no mastoid tenderness. The hearing was found to be one foot for loud spoken voice. Examining the right ear the drum was found bulging and about to rupture centrally. The hearing on this side was reduced to within a foot for loud spoken voice. No nystagmus was noted, and he gave no history of vertigo or vomiting. He was a phlegmatic individual with a normal chest and abdomen. The laboratory reported a trace of albumin and a few hyalin and granular casts in his urine. A culture of the pus from ears was reported streptococcus mucosus. On admission to the hospital his temperature was 102.8 0 F., pulse 100, respiration 26. Myringotomy was performed on both ears, and orders given to irrigate with hot normal saline solution every two hours. The myringotomy improved the hearing markedly in the right ear. but there was no change in the left. Within a few days the discharge increased from the right side, and the hearing was again reduced to about a foot for loud spoken voice.
From March 12th to 22d the temperature ranged from normal in the morning to approximately 101 0 F. in the evening. There were no chills noted, and the patient made no complaint of chilly sensations when questioned.
Mastoid tenderness was not present at any time. The temperature chart, increasing discharge, and the character of the infection determined operation. Consent to operate was finally obtained on March 22d.
The operation was a simple mastoidectomy on the right and left ears. On both sides the usual postauricular curved incision was made, exposing thick, hard and normal appearing cortex. The sinuses were deeply situated well behind the pos-terior wall of the external auditory canal on either side. Free pus was found in both mastoid cavities. It was decided to investigate the appearance of both sinuses. While uncovering the left sinus it was accidentally pinched between the blade of the rongeur and the inner plate o] bone and ruptured. The resulting hemorrhage was easily controlled with a plug of iododoform gauze. The macroscopic appearance of the vessel on either side was quite normal. The mastoid excavations were flushed with hot normal saline solution. Packed the left wound with iodoform gauze; the right with plain gauze. I~(jth wounds were unsutured.
On March 23d the temperature reached 106°F. and fluctuated between 10-1-°F. and 106°F. for the next three days, finally reaching 108(-F. before death on the fifth day.
The laboratory reported on blood examination March 18th: Lencocytes, 7,000; lymphocytes, twenty-five per cent; polynuclear neutrophiles, seventy-five per cent. Un March 24th the report was: Leucocytes, 12,000; lymphocytes, eighteen per ce.nt : polynuclear neutrophiles eighty-two per cent, and culture of blood showed a growth of a hemolytic streptococcus, Case 4.-E. D., colored, female, age sixty years; occupation, a janitress, Her present illness began lour weeks ago during' an attack of acute coryza. The patient suffered a severe pain in the right car. The pain subsided in a short time and a profuse discharge appeared. On admission to the hospital her chief complaint was pain over the right side of the head and discharge from the right ear. She also complained of malaise, anorexia and constipation. Examination of the right ear showed a profuse discharge associated with a very exquisite mastoid tenderness. The left ear was also examined and was found apparently normal. The patient was a well nourished. healthy appearing woman. Examination of the chest and abdomen gave a negative result. The laboratory reported her urine as negative. The pus from the ear was reported to contain staphylococci. Her temperature at the time of admission was 100°F., pulse 96. and respiration 22.
A simple mastoidectomy was performed on October 13, FJ13. An incision was made over the mastoid process, following the curve of the auricle; this was enlarged by a supplementary straight incision backward. When the periosteum was retracted, the exposed bone appeared soft and discolored.
Removing the thick cortex with rongeur, a large area of cellular zygomatic region was exposed containing pus. There was free pus in the antrum and in some of the cells at the tip. The sinus was found deeply seated, well back of the posterior wall of the external auditory canal. It was exposed by means of the curette and rongeur, and was normal in appearance. In removing the inner plate a small sliver of bone accidentally penetrated the sinus. The resulting hemorrhage was checked b) a plug of iodoform gauze.
In my previous cases no procedure, other than hot normal saline irrigation, was directed toward cleansing of the mastoid cavity following penetration of the sinus. In the present case the following precautions were instituted: The wound was treated with hydrogen peroxid, then flushed with hot normal saline; this was followed by alcohol ninety-five per cent and the hot normal saline flushing repeated. The plug was removed from the sinus and the blood allowed to flow a few seconds. A fresh iodoform gauze plug was applied, the blood flushed away with hot normal saline, and the wound packed snugly (not tightly) with folded iodoform gauze in strips; one end of each strip being brought outside of the wound. The skin incision was partially sutured.
From the second to the fourteenth day following operation, a full dressing was done daily in this fashion: The packing was moistened with hydrogen peroxid and· gently removed, to avoid disturbing the plug over the sinus rupture; the mastoid cavity was then wiped dry and the folded iodoform packing replaced. On the sixth day, after the packing had been removed, hydrogen peroxid was applied directly to the plug on the sinus wall and a little manipulation begun. No force was exerted. This procedure was carried out at each dressing thereafter, and on the fourteenth day the iodoform plug had practically freed itself.
Subsequent to the operation the temperature reached a fraction above 100°F. on the third day. It then returned to normal and remainecl approximately so until the patient was discharged fr0111 the warcl COXCLUSIOX.
\\'e are taught that the formation of clot within a blood vessel. which is a stage in one of the repair processes of nature, occurs only when the latent function of the .intima is stimulated to activity and a fibrin ferment liberated. The stimulation may be the result of toxic, bactericidal, inflammatory or traumatic irritation.
Accidental injury of the wall of the sigmoid sinus, primarily would appear to be of no great consequence. It becomes of serious importance, however, when infection gains entrance to the protective clot. The clot itself then undergoes dissolution, throwing toxins and living bacteria into the circulation.
I t is probable that most cases of injury of the sinus wall do not result in septic thrombosis, because the sudden forceful outrush of hlood carries with it the contamination introduced by the offending instrument and also tends to wash away septic material from the vicinity of the injury.
It would seem desirable when injury of the sinus occurs to undertake a more than usual antiseptic treatment of the mastoid cavity, as an additional precaution against infection of the protective clot.
In case number one the sinus being apparently involved in inflammatory process throughout the entire thickness of the wall, septic thrombosis might possibly have resulted even without the injury having heen inflicted. The sinus in case number two was normal in appearance. In case number three, following the penetration of a normal appearing sinus, there almost immediately resulted an overwhelming bacteremia (streptococcus mucosus ): This tends to show that the character of the invading organism has an important bearing on the prognosis.
Three of the four cases in this series developed septic thrombosis, of which two resulted in death.
